Suramin inhibits the growth of human rhabdomyosarcoma by interrupting the insulin-like growth factor II autocrine growth loop.
Suramin is a polysulfonated naphthyl-urea with antineoplastic activity that binds various peptide growth factors. Since we previously demonstrated that insulin-like growth factor II (IGF-II) is an autocrine growth factor in human rhabdomyosarcoma (RMS), we studied the effect of suramin on the growth of human RMS cells. Suramin caused a dose-dependent decrease of RMS cell number grown either in 10% fetal bovine serum or in serum-free medium (half-maximal effective dose in mitogenic assays, 1.6 x 10(-4) and 9 x 10(-5) M, respectively). IGF-II and IGF-I added to RMS cells in the presence of suramin reversed the suramin-induced inhibition of cell growth. Since IGF-II exerts its mitogenic effects on RMS cells by binding to the type I receptor, we performed radioreceptor assays using 125I-IGF-I and found that suramin displaced 125I-IGF-I from the type I IGF receptor. There was an excellent correlation between the doses of suramin effective in inhibiting the growth of RMS cells and those that displaced the binding of IGF-I. Our data indicate that suramin exerts its effect on RMS cell growth by interfering with the binding of IGF-II to the type I IGF receptor, thereby interrupting the IGF-II autocrine growth in these cells. Disrupting autonomous growth of RMS may be a promising novel therapeutic approach.